Salinity becomes one of the most important and serious agricultural problems. Furthermore, it is an ever-present impendence to crop productivity, especially in the countries where irrigation is a determining factor for agricultural activity. It is known that crop matching is one of the ways to overcome the problem of soil salinity, such as triticale plant which was recognized as a crop suitable for growth in saline soils. Two field trials were conducted to study the interaction effect of soil salinity levels, Humic substances and mineral phosphorus fertilization, it can further illustrate how triticale cultivation in saline soils is developed by studying the impact on plant height, forage fresh and dry weight, total NPK uptake in dry forage. All privies parameters were depressed with increased salinity levels. While the order of Humic substances for their influences on triticale growth parameters and total N, P and K uptake were as follows: Falvic soil, Falvic foliar, Humic soil, Humic foliar, without Humic substances. While, applying 140 kg P ha -1 gave the highest results of previous parameters. While the interaction effect shows that when using 70 kg p ha -1 in low soil salinity (SL), or when using 140 kg p ha -1 in moderate soil salinity (SM), the effect of Humic substances will become clear on fresh and dry forage yield and total N, P and K uptake of triticale. Therefore, it is preferred that applying Humic substances and mineral phosphorus fertilization to the improvement of triticale production with increasing soil salinity. Phosphorus (P) is an essential macro-nutrient required for many functions in the plant, involving energy production, nucleic acid synthesis, glycolysis, photosynthesis, respiration, membrane synthesis and stability, enzyme activation/ inactivation, signaling, redox reactions, and carbohydrate metabolism (Vance et al., 2003) .
INTRODUCTION
Soil salinity considers as one of the major environmental abiotic stresses in the world that limit agricultural productivity and food supply. Salt in soil and water restrains plant growth for two causes. First, soil salinity reduces the ability of plants to water uptake by the osmotic or water deficit effect of salinity. Second, it may enter the transpiration stream and subsequently wound cells in the transpiring leaves, this is the salt-specific or ion-excess effect of salinity (Munns and Tester, 2008; Parihar et al., 2014) , resulting in a loss of yield of 20 to 50% (Shrivastava and Kumar, 2015) .
Triticale is a new cereal which has been produced by crossing wheat and rye grass. Over years thanks to research and breeding, it has become an important small grain addition to the agricultural repertoire designed to cope with the needs of many regions of the world for feed, forage, and sustainable cropping systems (Arseniuk, 2015) .
Humic substances are natural organic compounds, comprising a complicated array of molecules of relatively low molecular weight bounded by van Der Waals forces, p -p, CH-p and hydrogen bonds (Piccolo 2002; Colombo et al., 2015; Shen et al., 2016) . Humic substances are physiologically active on soil and plant growth due to their complex structure rich in organic content. Several investigations suggested the beneficial effect of using Humic substances in agricultural systems including reducing mineral fertilizers application, increasing of fertilizers use efficiency, increasing of plant tolerance against environmental stresses, reducing the hazardous effect of plant pathogens, stimulating early growth and maximizing the produced yield (Denre et al., 2014) .
MATERIALS AND METHODS

Description of the experimental site and climate
Field experiments were conducted for two winter seasons (2017-18 and 2018-19) to study the effect of Humic substances and mineral phosphorus fertilization on forage yield, some macronutrients uptake and phosphorus use efficiency of triticale under three different locations in salinity at the experimental farm of El-Serw Agriculture Research Station, Agriculture Research Center, Damietta governorate (31°14′N and 31°48′E) in the Northern Egypt.
Soil samples EC was determined for the surface layer in 1:5 soil water extract and measured by dSm -1 at 25 C as follows:
The first location salinity level (SL) were 3.5 and 3.2 dSm -1 as average for the first and second seasons, respectively. While, the second location salinity level (SM) were 6.00 and 5.55 dSm -1 as average for the first and second seasons, respectively. But, the third location salinity levels (SH) were 11.30 and 10.65 dSm -1 as average for the first and second seasons, respectively.
Irrigation from El-Serw drainage from a point away from the start of the drainage about 20 km (EC 3.2:3.3 ds m-1, SAR 10.5:11.3), therefore it's considered to cause increase salinity problems (Tagour and Mosaad, 2017) . The region has a sub-tropical climate with hot, dry summers and cool wet winters. The weather conditions (average precipitation (mm), humidity percentage, maximum -minimum temperature and Dew/Forest Point C°) at the experimental location during triticale growing seasons were quite variable in the two years of experimentation ( Fig. 1 ):
Fig. 1. (A) average precipitation (mm) and humidity percentage and (B) maximum -minimum temperature and
Dew/Forest Point (C°) of experimental sites during winter seasons at 2017-18 and 2018-19.
Experimental treatments and crop management
A split plot design with four replicates was used where the main plots were arranged to study the effect of Humic substances (A0, H1, H2, F1 and F2), where A0 stands for control without Humic substances, H1 indicates to Humic foliar application at 7.15 kg ha-1, H2 refers to Humic in-soil application at 28.6 kg ha-1, F1 indicates to Falvic foliar application at 7.15 kg ha-1 and F2 indicates to Falvic in-soil application at 28.6 kg ha-1. Whilst, mineral of phosphorus fertilization rates were 0, 70, and 140 kg P ha-1 as calcium super phosphate (6.8 P) occupied the sub plots. The plot size was 16 m2 (4m x 4m). Triticale (X Triticosecale Wittmack. Seeds of triticale was introduced from forage Research Department, Agriculture Research Center, Egypt. All the recommended practices for planting was don according to Agriculture Research Center.
The first winter season 2017-18, triticale was sown in 15th November 2017, when the last cut was in 14th April 2018. While triticale in the second winter season 2018-19 was sown 12th November 2018 and the last cut was in 11th April 2019.
Triticale growth parameters and forage yield
Plant height (cm), fresh forage yield (t ha-1) and dry forage yield (t ha-1) of triticale plant were recorded at the time of each cut, then average of three cuts were calculated.
The 1st cut was taken after 60 days from planting, the 2nd cut was done after 45 days after the 1st cut, while the 3rd cut was taken after 45 after the 2nd cut. Forage yield was estimated by cutting triticale 10 cm from soil surface.
Plant height determined from soil surface until upper tipe of plant. While fresh forage yield determined by weighting of cutting triticale for the experimental plot size then converted to t ha-1. Dry forage yield determined by drying all cuts for area 1 m2 in an oven at 70 °C until weight constancy.
Total nitrogen, Phosphorus and potassium uptake
Samples randomize of triticale cuts were oven-dried at 65°C for 48 h to a constant weight and ground to pass through a 0.5 mm screen. Total N content was determined by Micro-Kjeldahl method (Westerman, 1990) . While total phosphorus and potassium in plant were Chemically analyzed according to Mertens (2005a, b) methods and Agrilasa (2002) .
Total nutrient element uptake was determined as:
Total nutrient element uptake = (Total nutrient element % × dry forage yield (kg ha -1) )/100
The statistical analysis: Data were collected for statistical analysis according to Snedecor and Cochran (1981) . Mean values were compared, at a level of P<0.05 by using the Least Significance Difference (LSD) test. CoStat (v. 6.400 CoHort software., California, USA) was used for statistical analysis for data.
RESULTS AND DISCUSSION
Growth characters:
According to the data contained in the Tables 1,2 and 3, plant height, fresh and dry weight of triticale plant were depressed with increased salinity levels during both seasons and in pooled analysis. Actually high soil salinity has three potential effects on plants: lowering of the potential water, direct toxicity of Na+ and Cl-and the uptake of essential nutrients. Effects of salinity are more obvious in arid and semiarid regions where limited rainfall, high evapotranspiration, and high temperature associated with poor water and soil management practices are the major contributing factors. Grattan and Grieve (1999) declared that soil salinity has negative effects on plant growth which is reduced in salt affected soil because of the excess uptake of potentially toxic ions. The general effects of soil salinity on plants are called a physiological drought effects. Actually salinity stress affects plant growth, development, and metabolism in many different ways. Excessive salt causes ion toxicity inside the cell, high concentrations of salt in the root medium, creates hyper osmotic stress that impedes water absorption and transport. Secondary stresses such as nutritional imbalance and oxidative stress often occur as a consequence of ion toxicity and hyperosmotic stress (Zhu, 2001; Zhu, 2003) .
On the contrary, triticale growth parameters which were showed in Tables 1, 2 and 3 were also, highly significantly (p<0.01) increased with Humic substances in all seasons and pooled analysis. A positive result was noticed in triticale growth parameters by the use of Humic substances. Indeed, Humic substances have direct and indirect effects on plant growth. The direct effects are those that require the uptake of Humic substances into the plant tissue resulting in various biochemical outcomes, but the indirect effects involve the improvement of soil properties Tan (2003) and Sangeetha et al. (2006) . The order of different types of Humic substances for their influences on triticale growth parameters were as follows: Falvic soil application > Falvic foliar application > Humic soil application > Humic foliar application > without Humic substances. The varied effects of different types Humic substances are attributed to the difference of its nutrients contents, its ability to improving soil properties. Al-Jumaily (2016) showed that all application methods of the Humic acid caused in a significant increase in most of parameters used and mix application (land+foliar) have surpass in plant height and straw yield of barley crop. Also, data in Tables 1, 2 and 3 showed that triticale growth parameters were also, highly significantly (p<0.01) increased by mineral phosphorus fertilization in all seasons and pooled analysis. The highest values of triticale growth parameters were obtained with 140 kg P ha -1 following by 70 kg P ha -1 . Sufficient nutrition of triticale with phosphorus and potassium plays an important role in securing accomplishment of yields close to potential. Both elements fulfill important physiological functions in the plant by taking part in the processes of photosynthesis, transportation of assimilates and protein synthesis (Marschner, 1995) .
Data in Table 2 and 3 explicates the effect of interaction between Humic substances and phosphorus fertilization under different soil salinity levels was a significant (p<0.05) on triticale fresh and dry forage yield in both season and pooled analysis. Moreover, the interaction plot of mean of fresh and dry forage yield by the interaction between Humic substances and phosphorus fertilization was explaining in Fig. 2, and 3 , respectively. Figure 2 showed that the effect of Falvic foliar application following by Falvic soil application, Humic soil application and without Humic substances, respectively on fresh forage yield of triticale were the highest with low soil salinity level when use 140 kg P ha -1 . But when using 70 kg P ha -1 in phosphate fertilization of triticale in low soil salinity (SL), or when using 140 kg P ha -1 in phosphate fertilization of triticale in moderate soil salinity (SM), the effect of Humic substances will become clear on fresh forage yield of triticale. While Fig. 3 indicated that the effect of Falvic foliar application following by Falvic soil application, without Humic substances and Humic soil application, respectively on triticale dry forage yield were the highest with low soil salinity level when use 140 kg P ha -1 . Also, just like in fresh forage yield when using 70 kg P ha -1 in phosphate fertilization of triticale in low soil salinity (SL), or when using 140 kg P ha -1 in phosphate fertilization of triticale in moderate soil salinity (SM), the effect of Humic substances will become clear on dry forage yield of triticale.
Salinity becomes one of the most important and serious agricultural problems. Moreover, it is an everpresent threat to crop productivity (Montesano and Iersel, 2007; Rasool et al., 2013) , therefore supporting crops with materials that can give them salt tolerance is one of the most important challenges facing agriculture in saline soils. These materials include phosphate fertilizers (Bargaz et al., 2016) and Humic substances (Çimrin et al., 2010; Aydin, 2012) . This is illustrated by the results of -Sayed et al. (2014) showed that foliar application of Humic acid at the rate 0.1 % combined with super Biophosphate at a rate 104 kg P ha -1 had statistically significant effect on fresh and dry weight by radish grown under calcareous soil conditions.
EL
Total nitrogen, Phosphorus and potassium uptake
While, the data in the Tables 4, 5 and 6 indicates that total N, P and K uptake (kg ha -1 ) of triticale plant were depressed with increased salinity levels during both seasons and in pooled analysis. From previous studies on other crops such as corn the salinity negatively affected the growth and it also decreased the dry weight and the uptake of nutrient elements (Khaled and Fawy, 2011) On the contrary, total N, P and K uptake of triticale which were showed in Tables 4,5 and 6 were also, highly significantly (p<0.01) increased with Humic substances in all seasons and pooled analysis. A positive result was noticed in triticale nutrients uptake by the use of Humic substances. Indeed, Humic substances have direct and indirect effects on supply and facilitate nutrients to plants. The direct effects are those that require the uptake of Humic substances into the plant tissue resulting in various biochemical outcomes, but the indirect effects involve the improvement of soil properties Tan (2003) and Sangeetha et al. (2006) . The order of different types of Humic substances for their influences on total N and P uptake were as follows: Falvic soil application > Falvic foliar application > Humic foliar application > Humic soil application > without Humic substances. But, the order of different types of Humic substances for their influences on total K uptake were as follows: Falvic soil application > Falvic foliar application > Humic soil application > Humic foliar application > without Humic substances. The varied effects of different types Humic substances are attributed to the difference of its nutrients contents, its ability to improving soil properties. Al-Jumaily (2016) showed that all application methods of the Humic acid caused in a significant increase in most of parameters used and mix application (land+foliar) have surpass in P-uptake of barley crop.
Also, data in Tables 4, 5 and 6 showed that total N, P and K uptake of triticale were highly significantly (p<0.01) increased by mineral phosphorus fertilization in all seasons and pooled analysis. The highest values of triticale growth parameters were obtained with 140 kg P ha -1 following by 70 kg P ha -1 . Sufficient nutrition of triticale with phosphorus and potassium plays an important role in securing accomplishment of yields close to potential. Both elements fulfill important physiological functions in the plant by taking part in the processes of photosynthesis, transportation of assimilates and protein synthesis (Marschner, 1995) . Al-Jumaily (2016) showed phosphorus levels caused a significant increase in all parameters, while the level 20 mg p kg-1 soil achieved highest increase in P uptakeof barley crop.
Data in Tables 4, 5 and 6 shows the effect of interaction between Humic substances and phosphorus fertilization under differrnt soil salnity levels was a high significant (p<0.01) on total N, P and K uptake of triticale in both season and pooled analysis. Moreover, the interaction plot of mean of total N, P and K uptake by the interaction between Humic substances and phosphorus fertilization was explaining in Fig. 4 , 5 and 6, respectively. Data in Figurs 4, 5 and 6 showed that the effect of Falvic soil application (F2) following by Falvic foliar application (F1), and without Humic substances, respectively on Total N, P and K uptake of triticale were the highest with low soil salinity level when use 140 kg P ha -1 . But when using 70 kg p ha -1 in phosphate fertilization of triticale in low soil salinity (SL), or when using 140 kg p ha -1 in phosphate fertilization of triticale in moderate soil salinity (SM), the effect of Humic substances will become clear on total N, P and K uptake of triticale, where all Humic substances treatments (F2 > F1 > H1 > H2 with 70 kg P ha -1 under low soil salinity) and (F2 > F1 > H2 > H1 with 140 kg P ha -1 under moderate soil salinity) outperformed control treatment. -Sayed et al. (2014) showed that foliar application of Humic acid at the rate 0.1 % combined with super Bio-phosphate at a rate 104 kg P ha -1 had statistically significant effect on fresh and dry weight of root and shoot, root length and diameter as well as nutrient content and uptake by radish grown under calcareous soil conditions.
EL
CONCLUSION
The results of our study recommend for improvement of triticale cultivation in saline soil using Humic substances and mineral phosphorus fertilization as mediator to salinity stress. Also, can be recommended when using 70 kg P ha -1 in phosphate fertilization of triticale in low soil salinity, or when using 140 kg P ha -1 in phosphate fertilization of triticale in moderate soil salinity, the effect of Humic substances will become clear on fresh and dry forage yield and total N, P and K uptake of triticale. Therefore, it is preferred that applying Humic substances and mineral phosphorus fertilization to improvement of triticale production with increasing soil salinity.
